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WHAT IS CLAIMED IS: 

1 . Illumination system for wavelengths < 1 93 nm, particularly for EUV 
lithography with 

1 .1 at least one light source (1 ) whjch has an illumination A in a 
predetermined surface; 

1 .2 at least one device for the production of secondary light sources; 

1 .3 at least one mirror or lens device comprising at least one mirror or 
one lens, which is or are org^HfHzed into raster element(s); 

1 .4 one or more optical elements J wlljbh are arranged between the 
mirror or lens device/comprisjnb/at least one mirror or one lens, 
which is or are organized int^a^tecglem6nt(s), and the reticle 
plane (14, 316, AOfy^wj&erety the optical elements image the 
secondary light source in the exit pupil of the illumination system; 

the illumination system is characterized in that 

1 .5 the raster elements of the ope or more mirrors or lenses are 
shaped and arranged in such a way that the images of the raster 
elements by means of the c ptical elements are overlapping for the 
most part of the reticle plar e (14, 316, 406), 

and that the exit pupil defined (by the aperture and the degree of filling 
is illuminated. 

2. Illumination system according to claim 1, further characterized in 



that the optical elements comprise a 
at least one field lens. 



least one field mirror (32, 314, 416) or 
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3. Illumination system according 
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claim 2, further characterized in 



that at most two field mirrors (32, 314, 416) or field lenses are provided 

4. Illumination system according \o claim 2 or 3, further characterized 

in that 

the field mirrors (32, 316, 416) aife arranged in striped incidence. 

5. Illumination system according/to one of claims 1 to 4, further 
characterized in that 

the mirror device compris^a nhifhqr or a lens with raster elements, 
which are formed as field honeycomb 

6. Illumination system accordirgta£> claim 5, further characterized in 



that the field honeycombs (5) in their 
that of the field to be illuminated in 



7. Illumination syster 



in that 



pectiatio^ssentially correspond to 
b reticle plane. 



ording to claim 5 or 6, further characterized 



raster elements produce the secondary 



the mirrors or the lenses with 
light sources. 

8. Illumination system according to one of claims 1 to 7, further 
characterized in that 

the illumination system comprises a collector mirror or collector 
lens(es) (300, 402), which collects or collect the light from the light source. 

9. Illumination system accorc ing to claim 8, further characterized in 
that the collector mirror and the mirror with raster elements or the collector 
lens and the lens with raster elements produce the secondary light sources. 
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10. Illumination system according/ to one of claims 1 to 9, further 
characterized in that 

a light source (1) is provided, which radiates radially in a steradian 
greater than 7t/2„ particularly a plasma fpcus source. 

1 1 . Illumination system according to one of claims 1 to 9, further 
characterized in that 

a light source (1) is provided, whlich radiates directionally in a 
steradian smaller than tc/2, particularlylapinch-plasma source. 

12. Illumination system ^icordirjg to jzr\e of claims 1 to 1 1 , further 
characterized in that 

the mirror device comprises twci miltr6rs or lenses with raster elements, 
a first mirror or a lens with a multiple rjun/beKof field honeycombs (5) and a 
second mirror or lens with a multiple Plumber of pupil honeycombs (9). 

13. Illumination Wstem according to claim 12, further characterized in 
that the field honeycombs are arranged on the first mirror or the first lens in 
such a way that they do not overlap sjnd their images cover the surface to be 
illuminated in the reticle plane. 

14. Illumination system according to claim 12 or 13, further 
characterized in that 



the pupil honeycombs are an 
such a way that their images, which 
illuminate the exit pupil with a 

15. Illumination system accorjd 
that by a corresponding arrangement 



nged on the second mirror or the lens in 
are produced by the optical elements, 
predetermined pattern. 

ing to claim 14, further characterized in 
particularly by rotating and tilting of 



i 
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to claim 14, further characterized in 



field and pupil honeycombs relative to ore another, a light path will be 
constructed between a pair of field and pupil honeycombs. 

16. Illumination system according 
that a light path is constructed between la pair of field and pupil honeycombs 
by orienting and selecting the deflectiorf angle of the prismatic component of 
the field and pupil honeycombs. 

17. Illumination system according to one of claims 1 to 15, further 
characterized in that 

a zigzag beam path is proceed) by fiejd^and pupil planes, particularly 
Kohler illumination. 

18. Illumination system according to/pne of claims 1 to 13, further 
characterized in that 

the mirror or lens system compulses a telescope system. 

19. Illumination systenvaccordirlg to claim 18, further characterized in 
that at least one mirror or one lens comprises the raster element or elements, 
and at the same time is one mirror or one lens of the telescope objective. 

20. Illumination system according to claim 18 or 19, further 
characterized in that 

the telescope system comprisejb the collector mirror (300, 402) or the 
collector lens. 

21. Illumination system according to claim 20, further characterized in 



that the telescope system additional! 



f comprises the first mirror or the first 



lens with a multiple number of field honeycombs, whereby the collector 
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mirrors have positive refractive power ^nd the first mirror or the first lens have 
negative refractive power. 

22. Illumination system according to claim 18, further characterized in 
that the telescope system comprises thelfirst mirror or the first lens with a 
multiple number of field honeycombs and the second mirror or the second 
lens with a multiple number of pupil hone ycombs, whereby the first mirror or 
the first lens has positive refractive powe r and the second mirror or the 
second lens has negative refractive pow- 

23. Illumination system accpraing 
further characterized in that 

the distance from the Ii6ht source 



smaller than 3 m, and is preferably sma 

24. Illumination systenr\ accord i 
characterized in that 



sr. 



K\at least one of claims 1 to 22, 



to the field to be illuminated is 
r th^n 2 m. 
to one of claims 1 to 23, further 



hree, four or five mirrors, at least one 
oast one with raster elements. 



four or five mirrors, at least two of 



the system comprises precisely 
of which has striped incidence and at 

25. Illumination system according to one of claims 1 to 23, further 
characterized in that 

the system comprises precisely 
which with grazing incidence and at least two with raster elements 

26. Illumination system accordijng to at least one of claims 1 to 25, 
further characterized in that 

the raster elements of at least \>ne mirror are curved, particularly in a 
concave or convex manner. 
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27. Illumination system according to at least one of claims 1 to 26, 
further characterized in that 



one mirror are planar. 

ing to one of claims 26 to 27, further 



the raster elements of at leas 
28. Illumination system accorqi 
characterized in that 

the surfaces of the raster elements of at least one mirror are arranged 



on a curved surface. 

29. Illumination system accord 
further characterized in that 



i ig to at least one of claims 1 to 27, 



rror are arranged on a basic 



e of claims 1 to 29, 



the raster elements of 
structure according to a type of Fresnfe 

30. Illumination system accorclifi 
further characterized in the 

the raster elements of at least <pne mirror are tilted relative to the 
enveloping or bearing surface. 

31. Illumination system according to at least one of claims 1 to 30, 




further characterized in that 

the raster elements of at least 



Dne mirror are arranged in rows and 



32. Illumination system accord 
further characterized in that 



each time adjacent rows are arranged displaced relative to one another by a 
fraction, preferably 1 >4 to 1/10 of the lemgth of a raster element. 



ng to at least one of claims 1 to 31 , 



at least one steradian component of the light radiated from the light 
source of 0.5 n t preferably n and greater, is transported to the field. 
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33. Illumination system accord 
further characterized in that 



ng to at least one of claims 1 to 32, 



the mirror system has an axiaf symmetric construction with central 
vignetting. 

34. Illumination system according to at least one of claims 1 to 32, 
further characterized in that 

the mirror system has an out^r axial course of the light bundle that is 
free of vignetting. 

35. Illumination system" accofrdind <o at least one of claims 1 to 34, 
further characterized in ths 



the aspect ratio of 



1:20. 



37. Illumination system ao 
further characterized in that 

at least one field mirror ha 




ent of a mirror amounts to 1 :1 to 



36. Illumination system accpfding to at least one of claims 1 to 35, 
further characterized in that 

the field is a rectangular fi^ld or an annular segment, as is usual in 
scanning projection lithography. 



38. Illumination system ac 
further characterized in that 

optical elements, particula 
one or more of the following fund 



ording to at least one of claims 1 to 36, 



s a toroidal form, whereby the cross sections 
can also have conical and aspherical components. 

wording to at least one of claims 1 to 37, 



ly field mirrors, are provided, which fulfill 



ions: 



54 



637.0001 USU 



Dtangular illumination by raster 



—imaging of the secondary lightfsources in the entrance pupil of the 
subsequent projection objective 

—remodeling of the pre-given ret 
elements to form a field in the form of sin annular segment. 

—adjustment of the intensity distibution over the field. 

39. Illumination system according to at least one of claims 1 to 38, 
further characterized in that 

at least one mirror has a reflectivity being position-dependent. 

40. Illumination system according to at least one of claims 1 to 39, 
further characterized in that 

the field-side numerical dperturje ^/nounts to approximately 0.01 to 0.1 , 
preferably approximately 0.0^5 

41. Illumination systefn accord 
further characterized in that 



irtg tCK^t leastprte of claims 1 to 40, 



illumination can be adjusted. 

43. Illumination system accord 



an accessible diaphragrrrFflane is present. 

42. Illumination system accord ng to claim 41, further characterized in 
that a masking device is provided at tne diaphragm plane, with which the type 
of illumination, particularly the coherency factor, annular or quadrupole 



ng to one of claims 1-42, further 



characterized in that the light source is a synchrotron radiation source. 

44. Illumination system accordi ig to claim 43, further characterized in 
that the light source is an undulator source or a wiggler source. 

45. EUV projection exposure ur it for microlithography 
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—with an illumination system Recording to at least one of claims 1 to 42 
—a mask on a carrier system 



—a projection objective 
-a light-sensitive object on a 

46. EUV projection exposure 
scanning system. 

47. EUV projection exposure 



:arrier system. 

unit according to claim 45, designed as a 
unit according to at least one of claims 43 



to 46, further characterized in that the illumination intensity at the light 



sensitive object — with an unstructur 
differences that are less than ±&% 
48. EUV projection exposure 
further characterized in tha 



ask — has position-dependent 
pref^ably less than ± 2%. 
unitfaccording to one of claims 43 to 47, 



the scan energy at the light ^ensitiv^objet5{— with an unstructured 
mask — has position-depena^nt^dj^ of less than ± 5%, preferably less 



unit according to at least one of claims 43 



than ± 2%. 

49. EUV projection exposure 
to 48, further characterized in that 

a vacuum window transparent to EUV is arranged in the beam path. 



50. EUV projection exposure 
characterized in that 

a vacuum window is arranged 
the illumination system. 



jnit according to claim 49, further 



at a constriction of the light bundle in 
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irst mirror or of the first lens are 
t they cover the surface without 



51 . Process for the design of an i lumination system for wavelengths < 
193 nm, particularly for EUV lithography, whereby the illumination system 
has: 

—a light source with an illumination A in a predetermined surface, 
—a mirror or lens device comprising at least two mirrors or lenses, 
which are comprising raster elements/ 

—optical elements, which are Arranged between mirror or lens device 
and reticle plane, 

comprising the following steps 

51 . 1 The raster elemen 
arranged in sucl 
overlapping; 

51 .2 The raster elenfients ofythe first mirror are shaped in such a way 
that their form ds*n^pjonds to the field to be illuminated, 
whereby a secondary ight source is assigned to each raster 
element; 

51 .3 The raster elements off the second mirror or lens are arranged in 
such a way that they ^it at the position of the secondary light 
source. 

51 .4 The raster elements ot the second mirror are shaped in such a 
way that their shape corresponds to that of the secondary light 
sources; 

51 .5 By rotating or tilting the 
mirrors or by orienting 





raster elements of the first and second 



find selecting the angle of deflection of 
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the prismatic component of the raster elements of the first or 
second lens, a light pakh is produced between these, whereby a 
predetermined assignment of the raster elements of the first 



mirror or lens to the s 
51 .6 the raster elements 
plane by the rasti 




cond mirror or lens is maintained, so that 
e first mirror are imaged in the reticle 
nts of the second mirror; 



51 .7 the images of th/e raster elements of the first mirror are partially 
superimposed /in th^/efk^le^plar^ 

51 .8 the secondary Nghf/sources are imaged in the exit pupil by the 
optical elements. 

52. Process for the production of microelectronic components, 



particularly semiconductor chips 



with an EUV projection exposure unit 



according to one of claims 43 to 50 
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